Standing stock density estimates (kg/hectare) for fish from 1969 through 70 UNDP/FAO and 1976 EAFFRO trawl surveys in the Kenya waters of Lake Victoria by Benda, R.S.
. ' 
  
S T A N D I N G  S T O C K  D I ; N S I T Y  ESTIM.\T~S (K,:':~f:;lcctare) F O R  F L ' > 1 l  FR~969 'IHRU~ 
U N D P / F A O  A N D  1 9 7 6  E A F F R O  ' f f i A l > . T L  S U R V E Y S  I N  T H E  K E N Y A  HAT~RS 
O F  I A  K E  V I C T O R I A  
R o b e r t  S .  B e n d a  P h . D .  
S e n i o r  R e s e a r c h  O f f i c e r  
E A F F R O  
K i s u m u  S u b s t a t i o n  
A B S T R A C T  
A  s t a t i s t i c n l  c o m p a r i s o n  o f  s t a n d i n g  s t o c k  d e n s i t y  e s t i n n t e s  ( K g / h e c t a r e )  
f r 0 m  2 6  U N D P / F A O  1 % 9  t h r u  7 0  a n d  6 3  E A F F R O  1 9 7 6  b o t t o m  tra~.,l s u r v e y s  r e v e a l e d  
t h e  f o l l o w i n g ;  
1 )  S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  b e t , , , e e n  m e a n  d e n s i t y  v a l u e s  
a t  4  o f  7  d e p t h s  { 4 - 9  t o  3 0 - 3 9  m } .  
2 )  T h e  1 9 6 9  t h r u  7 0  U N D P / F A O  V < l . l u e s  w e r e  h i g h e r  a t  t h e  4  l e  v e l s  •  
3 )  N o  s t a t i s t i c a l l y  s i g n i f i c a n t  m e n n  d e n s i t y  v a l u e  d i f f e r e n c e s  a t  
3  d e p t h s  ( 4 0 - 4 9  t o  G 0 - 6 9  m ) ,  ~ut d e c r e a s e d  v a l u e s  f~' t h e  1 9 7 6  
E A F F R O  s u r v e y  a t  4 0 - 4 9  a n d  5 0 - 5 9  m  d e p t h .  
I t  w a s  cG~c1uded f r o m  t h e s e  c o m p a r i s o n s  t h a t  n o  c a p i t a l  i n v e s t n e n t  s h o u l d  
b e  m a d e  i n t o  a  t r a w l e r  i n d u s t r y  f o r  f i s h  T i E a l  p r o d u c t i o n  i n  t h e  K e n y a  " l a t e r s  ,  
o f  L a k e  Victo~ia u n t i l  f u r t h e r  b o t t o m  t r a w l  s u r v e y s  c a n  b e  c o n d u c t e d  t o  e i t h e r  
s u b s t a n t i a t e  o r  d i s a p p r o v e  t h e s e  di.ffer~n::es o v e r  t h e  s i x  y e a r  t i m e  S P ' l n .  
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S t a n d i n g  s t o c k  d e n s i t y  e s t i m a t e s  ( K g / h e c t a r e )  w e r e  c a l c u l a t e d  f o r  2 6  
U N D l ' / F A O  b o t t o m  t r a t - . J l s  m a d e  i n  1 9 6 9  t h r u  7 0  a n d  6 3  E A F F R O  b o t t o m  tr~wh m a d e  
i f t  4 t h  q u a r t e r  1 9 7 6 .  A l l  t r a w l s  w e r e  m a d e  u s i n g  4 0  m m  c o d e n d  m e s h  i n  s e v e n  
d e p t h  z o n e s  i n  t h e  K e n y a  w a t e r s  o f  L a k e  V i c t o r i a .  T h e s e  d e n s i t i e s  w e r e  t h e n  
c o m p a r e d  t o  d e t e r m i n e  t r e n d s  a n d  a~y s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
o c c u r r i n g  o v e r  t h e  s i x  y e a r  t i m e  s p a n .  
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T h e  f o l l o w i n g  f o r m u l a  w a s  u t i l i z e d  t o  c a l c u l a t e  d e n s i t y :  
A r e a  ( h e c t a r e )  o f  ~ ( h e a d r 0 p e  l e n g t h  m )  0 . 1 8 5 2  x  t o w i n g  s p p e d  i n  k n o t s  
o n e  h o u r  b a u l  1 . 5  
T h i s  f o r m u l a  m a k e s  t h e  t r a w l  h a u l s  o f  t h e  I B I S  ( U N D P / F A O )  a n d  C 6 R z . K J R c ' \ N T  
( B A F F 1 < O )  comparabl~ a l t h o u g h  e a c h  u s e d  d i f f e r e n t  s i z e  t r a w l s ,  t r a w l i n g  s p e e d  
a n d  t r a w l  d u r a t i o n  ( 1  h o u r  f o r  I B I S  a n d  0 . 5  h o u r - f o r  C O R M O R A N T ) .  
C O N C L U S I O N S  A N D  D I S C U S S I O N  
T a b l e  1  s h o w s  t h e  c o m p a r i s o n  o f  s t a n d i n g  s t o c k  d e n s i t y  e s t i m a t e s  f o r  t o t a l  
d e n s i t y ,  Rapl~chr~ s p p .  d e n s i t y  a n d  o t h e r  s p e c i e s  d e n s i t y  f~' b o t h  s u r v e y s .  
I n  s i x  o f  t h e  s e v e n  d e p t h s  t h e  m e a n  d e n s i t y  i s  h i g h e r  f o r  t o t a l  d e n & W .  H a p l o ­
c h r o m i s  s p p .  d e n s i t y .  a n d  o t h e r  s p e c i e s  d e n s i t y  i n  t h e  1 9 6 9  t h r u  7 0  U N D P / F A O  
s u r v e y  t h a n  t h e  1 9 7 6  E A F F R O  s u r v e y .  T h e r e  w e r e  s i g n i f i c a n t  s t a t i s t i c a l  d i f f e r ­
e n c e s  bet~en m e a n  d e n s i t y  v a l u e s  f o r  t o t a l  d e n s i t y  a n d  ~plochromis s p p .  
4ensi~ a t  4  o f  t h e  7  d e p t h s  ( 4 - 9  t o  3 0 - 3 9 ) .  b u t  n o  s i g n i f i c a n t  s t a t i s t i c a l  
d i f f e r e n c e s  a t  t h e  t h r e e  d e e p e r  a r e a s  ( 4 0 - 4 9  t o  6 0 - 6 9 ) .  T h i s  i n d i c a t e s  a  
s t a t i s t i c a l l y  s i g n i f i c a n t  d e c r e a s e  i n  f i s h  d e n s i t y  ( K g / h e c t a r e )  i n  t h e  4 - 9  t o  
3 0 - 3 9  m  d e p t h s  i n  t h e  K e n y a  t l a t e r s  o f  ~~ke V i c t o r i a .  A l t h o u g h  n o  s t a t i s t i c a l l Y  
s i g n i f i c a n t  d  i . f f e r e n c e  o c c u r s  a t  t h e  4 0 . . 4 9  o r  5 0 - 5 9  t l \  d e p t h ,  t h e  U N D P / F A O  
d e n s i t i e a  w e r e  h i g h e r  f o r  b o t h  t o t a l  d e n s  i t y ,  l~'p"l()_c~~)mts_ s p P .  d e n f i  t y  a n d  
. . 
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. . o t h e r  s p e c i e s  d e n s i t y .  O n l y  a t  t h e  6 0 - 6 9  m  d e p t h  d i d  t h e  E A F F R O  S 1  r v e y  
h a v e  h i g h e r  d e n s i t i e s ,  b u t  n n n e  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a n d  tr~ d e n ­
. 1 t i e s  w e r a  b a s e d  o D  a  t o t a l  o f  ~ t r a w l s .  
B a s e d  u p o n  t h e  s t a t i s t i c a l l y  s i g n i f i c a n t  d e c r e a s e s  i n  f i s h  d e n s i t y  a n d  
t h e  l o w  m e n n  v a l u e s  p e r  d e p t h  c o l l e c t e d  , l i t h  a  4 0  m m  c o d e n d  m e s h  i t  ,~uld 
s e e m  a d v i s e a b l e  n o t  t o  i n v e s t  c a p i t a l  i n t o  a  t r a w l e r  i n d u s t r y  a n d  f i a h m e a l  
p l a n t  f o r  K e n y a  w a t e r s  u n t i l  f u r t h e r  t r a w l  s u r v e y s  c a n  b e  c o n d u c t e d  t o  
e i t h e r  s u b s t a n t i a t e  o r  d i s a p p r o v e  t h e  abo~~ m e n t i o n e d  d e n s i t y  v a l u e s •  
."  
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Tli.Cle 1. CODIJ!arioon of standing stock densities (kg)/Hectare from 1969-'70 UJ..TDP/FAO and 
Others Percent 
, Density Total 
Depth (m) 
4-9 
10-19 
20-29 
30-39 
40-49 
5Ov59 
60-69 
1976 EAFL'RO bottom trawl surveys in the Kenya waters of Lake V:1.ct~ria. 
Number &f ~otG1l  Density TerZ caloulated IL':l.p' ochromis Tor Z calculated 
Trawls Density 
.. 
6 35.1 7.86** 18.6 5.75** 
17 7.2 - 4.0 
. 
5' 50.7 ,.02*i(· 31.9 2.76** 
16 20.5 10.4
.' 
.. 
1 ' . 68.4 4.59** 52.8 5.43** 
10 21.3 13118 
-
I 
1 148.0 5.19** i \ 130.0 '~fo28**  
5 24.3 19~O  
, ".-... 
. 
5 79.8 O.sa 00 77700 ' 6 56.9 49.7 
~. 
7 30.3 0.37 27.0 0.48
" 5 25.1 20.6 
1 1.8 0.83 0.7 0.59 
2 4.7 2.5 
* 1 UNDP/FAO survey 1969-70
* 2 EAFFBO Survey 1976
** Statistically significant difference between means 
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53QO 
55.6 
62.9 
50.7 
77112 
64.8 
870 8 
78.2 
88.3 
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Survey "*" 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
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16.5 
3.2 
18.8 
10.1 
15.6 
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1.1 
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47 41 0 
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